Supplementary Information
. LAO/STO STEM images. Scanning transmission electron microscopy (STEM) images taken on a 10 unit cell thick LAO/STO sample grown at an oxygen partial pressure of 10 -4
Torr. Brighter spots on the top of the figures are La atoms, while dimmer spots below the interface indicate Sr atoms. A clear interface forms between LAO and TiO2-terminated STO. Figure S2 . Striped tetragonal domain imaging through thermal cycling. Multiple LAO/STO samples were imaged through the structural phase transition prior to patterning and etching. Samples were heated from 77 K to 125 K and subsequently cooled back down to 77 K. We observe no change in the domain wall configuration due to thermal cycling through the cubic-to-tetragonal phase transition. Table S1 . Collection of patterned and measured samples. All seven samples studied were grown using pulsed laser deposition. A LAO thickness of 10 u.c. provided reliable interfacial conduction in all growth conditions, though a sample with 8 u.c. LAO thickness was studied as well, providing comparable results. Samples grown at a lower O2 partial pressure showed substantially higher carrier densities due to the increase in oxygen vacancies in the STO crystal. Sample 10.1 was patterned with eight contacts, allowing for multiple measurement configurations across the same domain wall with different anisotropy ratios that could reach as high as 70000. Torr) have substantially less charge carriers than sample 10.5 which was grown at a lower O2 partial pressure (10 -5 Torr).
